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In This IssuePore at the Core of Heart Rhythm
PAGE 1017
Atrial fibrillation (AF) is the most common rhythmic disturbance of the heart and affects three million people in the US alone.
Now Zhang et al. have discovered a gene, NUP155, which is mutated in human AF. NUP155 encodes a member of the nu-
cleoporin family, components of the nuclear pore complex that control the transport of RNAs, and proteins across the nuclear
membrane. The homozygous mutation in NUP155 affected its nuclear localization, reduced nuclear envelope permeability,
and inhibited both export of Hsp70 mRNA and nuclear import of Hsp70 protein. Heterozygous NUP155+/ mice exhibited
an AF phenotype while the homozygous NUP155 knockout in mice was lethal. These human and mouse studies indicate
that loss of NUP155 function can cause AF and link the nuclear pore complex to cardiovascular disease.
I Spy an Endothelia Enhancer
PAGE 1053
Vascular development requires the coordinated activation of numerous endothelial
genes, but the transcriptional mechanisms that control endothelial specificity have
remained elusive. Here, De Val et al. identify a 44 bp transcriptional enhancer that is suf-
ficient to direct expression specifically and exclusively to the developing vascular endo-
thelium. This enhancer is regulated by a composite cis-acting element, which is bound
and synergistically activated by Forkhead and Ets transcription factors. The authors
further show that this motif is associated with many endothelial genes and can be
used as an accurate predictor of endothelial enhancers in the human genome.
AIDing Both Sides of Chromosomal Translocation
PAGE 1028 and PAGE 1130
Many human malignancies, particularly leukemias and lymphomas, are caused by chromosomal translocations between an-
tigen receptor loci and oncogenes. In this issue, Robbiani et al. investigate the basis of a well-characterized oncogenic trans-
location that juxtaposes the oncogene c-myc and the immunoglobulin heavy chain locus (IgH). DNA breaks in IgH are created
by the Activation-Induced Cytidine Deaminase (AID) during antibody diversification processes. The authors show that AID
induces DNA breaks at the c-myc promoter, which predisposes it to translocate to the IgH locus. In a related paper, Tsai
et al. identify CpGs as a hotspot for chromosomal translocations in early B cells. The RAG complex and AID are both ex-
pressed in early B cells and are proposed to cause the break at CpG sites. Together, the papers suggest a prominent role
for AID in inducing DNA breaks and translocations.
CENP-T/W at the Center
PAGE 1039
The targeted deposition of specialized nucleosomes containing the histone H3 variant CENP-A at centromeres is thought to
be the central process in kinetochore specification and assembly. However, it is not clear whether other kinetochore proteins
make essential contacts with centromeric DNA. Hori et al. identify a vertebrate complex containing CENP-T andCENP-W that
binds DNA directly through their histone fold domains. They demonstrate that this CENP-T/W complex is involved in estab-
lishing centromere chromatin structure coordinated with CENP-A.
Beyond Thermodynamics in Membrane Organization
PAGE 1085
The local organization of cell-surface molecules is thought to be deter-
mined by thermodynamic forces, where interactions with specific lipids
would result in enrichment of protein complexes in lipid phases. Here,
Goswami et al. have examined the spatial distribution and steady-state
dynamics of GPI-anchored proteins. They find that these molecules exist
as monomers and nanoclusters. The spatial distribution of these two
states and local dynamics of interconversion between them is, however,
inconsistent with equilibrium thermodynamics. Perturbations of cortical
actin activity affect the construction, dynamics, and spatial organization
of the nanoclusters, suggesting a mechanism of complexation of cell-
surface molecules regulated by underlying cortical actin activity.Cell 135, December 12, 2008 ª2008 Elsevier Inc. 975
Irreconcilable Differences in Yeast
PAGE 1065
One of the major challenges in evolutionary biology lies in finding the genetic basis of reproductive isolation between species.
The answers will shed light on the mechanism of speciation and the driving forces for population divergence. By performing
a genome-wide screen for genes that cause hybrid sterility in two closely related yeast species, Lee et al. identified a strong
incompatibility between a nucleus-encoded gene and the mitochondrial genome that leads to complete hybrid sterility. The
authors propose that this incompatibility evolved as a result of divergent adaptation to different environmental nutrient
conditions, resulting in separation of the two species.
Membrane Permeabilization Frame by Frame
PAGE 1074
TheBcl-2 family of proteins, themajor regulator of programmed cell death, controlsmitochondriamembrane permeabilization
through a complex and unknown mechanism. Here, Lovell et al. reconstitute the core components using synthetic mem-
branes and dissect themechanism in real-time, with purified Bcl-2 proteins labeledwith fluorophores. The process is resolved
into ordered steps, in which the membrane actively participates by causing conformational changes in the proteins: tBid
translocates to membranes, interacts with Bax causing Bax membrane insertion (the rate-limiting step), followed by Bax
oligomerization, and finally membrane permeabilization.
More Motors, Same Speed
PAGE 1098
Molecularmotors such as kinesinmovemany cargos in cells, and it is widely assumed
that cellular cargos can bemoved bymultiple kinesins. It has also been proposed that
cargos with more motors will move faster and for longer distances. Now Shubeita
et al. employ cell biological and biophysical techniques to directly test these ideas,
using kinesin-1-driven lipid droplet transport in Drosophila embryos as a model sys-
tem. The authors confirm the hypothesis that cargos can be moved by multiple mo-
tors. Surprisingly, however, an increased number of engaged motors does not result
in either longer travel distances or higher transport velocities, suggesting that control
of motor number may not be a dominant method to regulate transport.
HSC Asleep, but on Call
PAGE 1118
Bone marrow hematopoietic stem cells (HSCs) are crucial to maintain lifelong production of all blood cells. Wilson et al. now
show that the most potent mouse HSCs are in a state of deep dormancy dividing only every 145 days, or 5 times per lifetime.
While these dormant HSCs form a silent reservoir during homeostasis and are present as single cells in the trabecular bone,
they are efficiently activated to self-renew in response to G-CSF or bone marrow injury. After re-establishment of homeo-
stasis, activated HSCs return to dormancy, suggesting that HSCs reversibly switch from dormancy to self-renewal under
conditions of hematopoietic stress.
Basal Cells Breach the Lumen
PAGE 1108
Basal cells are located on the basolateral side of several epithelial tissues and have not
been thought to contact luminal surfaces. Shum et al now demonstrate that contrary to
this view, basal cells in the male reproductive and respiratory tracts extend long slender
cytoplasmic projections that cross the tight junction barrier to reach the lumen. In the ep-
ididymis, in which luminal acidification is crucial for spermmaturation and storage, these
projections contain the angiotensin II type 2 receptor, which mediates signaling by lumi-
nal hormones to adajcent proton-secreting cells lacking the receptor. Thus basal cells
have a more extensive role in pseudostratified epithelia than previously suspected.Cell 135, December 12, 2008 ª2008 Elsevier Inc. 977
